The family Malvaceae includes about 243 genera and at least 4 225 species of herbs, shrubs and trees. They 
The study of the plants of the family Malvaceae as a group by itself was started by Linnaeus in 1753. The family Malvaceae Juss. was named after the genus Malva. According to The Plant List (2013) , it consists of 245 plant genera and at least 4 465 species, distributed almost throughout the world and particularly abundant in tropics. The largest genera are Pavonia (250 species), Hibiscus (241 species), Dombeya (221 species) and Sida (156 species), the genus Malva containing 29 species. The members of the family Malvaceae, in terms of habit, range from herbs, subshrubs, shrubs, trees and even woody climbers. Plants belonging to Malvaceae family are used as food to produce beverages, for fibre, for their ornamental value and also for their medicinal value. Besides, some of the economically important species have been introduced and cultivated in different parts of the Earth.
Since the beginning of the XX century, Malvaceae have been used as feed for animals. The first experiments to determine the nutritional value and digestibility of nutrients of Malva sp. were carried out on pigs and ruminants in Germany in [1936] [1937] [1938] , good results were obtained (Unglaub, 1937; Richter et al., 1938) . In the former USSR, the study of both fibrous and fodder Malvaceae plants was carried out in the 1930s. The most valuable are Malva meluca Graebn. ex P.Medw., Malva crispa L., Malva pulchella Bernh., Malva verticillata L. -annual, monocarpic, herbaceous plants, native to East Asia. The stem is straight, with a height of 150-250 cm. The base is almost cylindrical, with a diameter of 8-30 mm. On the main stem, there are from 20 to 45 knots and from 5 to 30 lateral shoots at the time of the first harvest. Malva sp. propagates exclusively by seed, and the seeds are characterized by low germination if not scarified and persist in the soil for a long time (Dumitriu, 1962; Medvedev and Smetannikova, 1981, Kasarin et. al., 2014) . In the N.N. Grishko National Botanical Garden of National Academy of Sciences of Ukraine, the biological basis for the introduction and cultivation of mallow was developed, besides, highly resistant cultivars based on these species and their hybrids (Malva meluca x Malva crispa, Malva pulchella x Malva crispa, Malva meluca x Malva pulchella) were created. These cultivars are characterized by high green mass yield -from 40 to 100 t/ha and seed yield from 1.23 to 2.13 t/ha, and valuable chemical composition of dry matter with 12.1-25.6 % protein and 181.7-353.0 mg% Vitamin C (Rakhmetov, 2001) . A study on Malva crispa stored as silage has also been undertaken in Belgium (Cottyn et al., 1970) , and a study on the evolution of chemical and morphological composition of Malva verticillata, its nutritional value -in France (Bonnemaire et al., 1975) . Malva crispa powder fat-soluble extract revealed inhibitory effects on the growth and proliferation of the human hepatoma and the gastric cancer cells (Huang et al., 1998) . A fibre obtained from mallow stems is a jute substitute for making string, twine. The mallow seeds contain up to 20 % semidrying oil, they are used as cattle feed and for making soap (Kshnikatkina et. al., 2005) . In modern nomenclature databases (The Plant List, 2013 ) the name of Malva crispa and Malva meluca is reduced to synonyms for the name Malva verticillata. Another promising herbaceous perennial plant species of the family Malvaceae Juss. is Sida hermaphrodita (L.) Rusby (Sida napaea Cav.; Napaea hermaphrodita L.). it is native to south-eastern parts of North America, where it naturally grows in moist riverine habitats. It is bushy, has dense root system, a few dozen of stems with a length of 400 cm and diameter of 5 to 35 mm. The plant reproduces by root cuttings, stem cuttings or seeds. The species lives for 15-20 years, providing a good harvest on all kinds of lands. Its multi-directional cultivation appears to be an advantage of Sida hermaphrodita, as well as its great capacity of adaptation to changing climate and soil conditions, including chemically degraded areas. Sida hermaphrodita is a fodder, fibre and energy crop (Clement, 1957; Spooner et al., 1985; Rakhmetov, 2011; Tarkowski and Truchliński, 2011; Stolarski et. al., 2014; Fijalkowska et al., 2017) . Rakhmetov (2011) stated that in the conditions of Ukraine, Sida hermaphrodita could have a productivity of 123.9-187.7 t/ha natural fodder, depending on the genotype. Malva crispa, Malva meluca and Sida hermaphrodita were introduced in Moldova from Ukraine in the 1960s (Nesterenko, 1966; Morosan, 1971) . The objective of this research was to evaluate some biological peculiarities, the biochemical composition of new cultivars of Malva crispa, Malva meluca and Sida hermaphrodita, and the possibility to use their biomass as fodder for animals and multi-purpose feedstock for renewable energy production in the Republic of Moldova. was mathematically appreciated, as difference between organic matter values and analytically assessed organic compounds; organic dry matter, or volatile solids (VS), was calculated through differentiation, the crude ash being subtracted from dry matter. Amino acid analysis was performed with a T 339 Amino Acid Analyzer (INGOS Ltd., Prague, Czech Republic) after samples were hydrolysed in 6M HCl. The biogas and biomethane, litre per kg of volatile solids (L/kg VS), were calculated using the gas forming potential of nutrients according to Baserga (1998) and the digestible index of nutrients according to Medvedev and Smetannikova (1981) . The dry stems of Malva crispa, Malva meluca and Sida hermaphrodita were harvested manually in the first days of March. The content of neutral detergent fibre (NDF), acid detergent fibre (ADF) and acid detergent lignin (ADL), were evaluated using the near infrared spectroscopy ( 
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RESULTS AND DISCUSSION
We could mention that, in the conditions of the Republic of Moldova, the mass emergence of the seedlings of Malva crispa and Malva meluca occurs in 7-9 days after sowing, the cotyledons appear at the surface of the soil. During the first month after the emergence of seedlings, the root system develops more intensively. The daily growth of the main root during this period is from 1.2 to 1.5 cm, the lateral roots appear 6-7 days after emergence, when the length of the main root is 10-15 cm. The root system of the studied mallows is taproot, strong, well developed, penetrating to a depth of up to 220 cm, develops 35-80 lateral roots of the first order, due to which the plants are resistant to flattening and unfavourable weather conditions (heavy rains, wind), they very effectively use the nutrients from the soil, especially below the arable layer. It has been established that in 8-10 days after emergence of the shoots, the first real leaf forms on plants, in 2-3 days, a new leaf develops, and on the 20th day, the formation of the stem begins. Soon, the growth of the aboveground part of the plant slows down, after it reaches 20-35 cm in height, and branching begins. On the main stalk, which is 200-270 cm high, there are from 20 to 45 nodes and from 5 to 30 lateral shoots of the first order. A more intensive growth of plants is observed starting with the budding stage; they can grow by 5-7 cm per day. The investigated mallows bloom 65-75 days after emergence, the flowers of these plants are small, numerous, are located by 3-10 pieces in the axils of the leaves, forming whorls, the flowering lasts 12-25 days. The flowers in the lower whorls bloom first. Maturation of seeds begins 45-53 days after the beginning of flowering in the lower tier, and in the upper tier 113-144 days after emergence. Fruit -capsule, consisting of 10-12 transversally wrinkled seeds. The ripe seeds are likely to fall off. There are several differences between the studied mallow species. Malva meluca is characterised by higher growth rate, the stem is smooth, slightly curved at the nodes, strongly branched, the leaves are heart-shaped, dark green, on short petioles, larger, and the seeds are light brown, smaller. As for Malva crispa, the stem is slightly pubescent with scattered hairs, irregularly rounded, slightly branched, the leaves are hollow, light green, 5-lobed, wavy (curly) at the edges, serrate, on long petioles, the seeds are brownish, with blunt edges. The green mass yield at the first cut of Malva crispa reached 3.98 kg/ m 2 , but Malva meluca -2.83 kg/ m 2 . The harvested fodder Malva meluca was poorer in leaves, but richer in dry matter. As we mentioned in our previous study, in the first growing season, the cv. Energo, Sida hermaphrodita, end growing in the flower bud stage and the stems were about 171 cm tall and 6-13 mm thick at base. In the second year and in the further years, in spring, when the air temperature exceeded 6 °C, plant development started from the generative buds, which went through all the stages of ontogenetic development, finishing with seed formation. A high growth rate of stems was observed during May and June (5-6 cm/day). In general, Sida hermaphrodita plants grew about 350 cm tall (Țîței, 2015) . The studied plants of cv. Energo, Sida hermaphrodita, were mowed for the first cut in the 4 th year, in the middle of May, when the shoots with 22-27 leaves exceeded 155-158 cm, the green mass yield reached 5.85 kg/ m 2 with the leaf share of the fodder 56.2%. The content of dry matter is an important indicator in feed quality evaluation. Analyzing the results of the determination of the dry matter from the green mass of the studied Malvaceae species and its biochemical composition, we saw that it differed from Medicago sativa (Tab.1). The studied Malvaceae species are characterized by a low content of dry matter (179.7-200.8 g/kg). The protein content is the most important and quantitatively major component of all organisms and as such is a prerequisite of all life; its content is one of the basic parameters that characterize quality of forage. (Medvedev and Smetannikova 1981, Kasarin et. al., 2014) . In Poland, in the herbage of Sida hermaphrodita, harvested in the bud formation stage, the dry matter content of green fodder was 19.7 %, its chemical composition 19.9 % protein, 8.35 % ash and structural carbohydrates 40.3 % NDF, 30.8 % ADF, 3.8 % ADL (Fijalkowska et al. 2017 ). Production of animal protein has an essential function within farm livestock. The quality of protein supply is determined by its potential to cover the physiological requirements in terms of amino acids for maintenance and performance (growth, reproduction, production of milk and eggs). The determination of the amino acid composition of the proteins in forage is of great importance, the amino acid level is an indicator of the nutritional value of fodder. Analyzing the results on the amino acid content in the fodder of Malvaceae (Table 2) , we could mention that the content varied in comparison with Medicago sativa. The highest total content of the essential amino acids was determined in the fodder of Malva crispa and Malva meluca. Comparing each amino acid separately, we could mention that the content varied among the studied species as well as in comparison with the control. The largest amount of first deficient essential amino acid limiting the nutritive value of protein, methionine, varied from 1.54 g/kg in the fodder of Sida hermaphrodita to 4.26 g/kg in Malva crispa, tyrosine -from 5.56 g/kg in Sida hermaphrodita to 9.89 g/kg in Malva crispa, valine -from 6.49 g/kg in Malva meluca to 9.64 g/kg in Malva crispa. The fodder of Malva crispa is also very rich in leucine, rich in isoleucine, lysine, proline, asparagine, arginine and poor in phenylalanine and histidine in comparison with the control. Malva meluca is characterized by a high content of methionine, leucine, tyrosine, asparagine, proline and low -of lysine, phenylalanine, histidine, serine, glycine, alanine. The fodder of Sida hermaphrodita contains a considerable quantity of valine, threonine, phenylalanine, glycine, alanine, histidine and a small quantity of leucine, lysine, proline and arginine. The evaluation of the amino acids according to Chalupa and Sniffen (2000) , standardized methionine, lysine and isoleucine for cow feeding, showed that the fodder of Malva crispa would be the best. The high quantity of amino acids in the dry matter of harvested fresh mass of the studied Malvaceae species indicates that these crops could be used to increase the protein content of rations for livestock, can establish reasonable nutrient levels for feeds and could successfully replace soybean cake, which is imported and expensive. The organic matter content, its biochemical composition and digestibility determine the forage and energy value of the studied Malvaceae species. According to the mentioned indices, the natural fodder of the studied Malvaceae species had lower forage value in comparison with the traditional fodder crop Medicago sativa, because of the low content of dry matter. Biogas is a product of anaerobic fermentation of organic products. Among the fuels from plant biomass, biogas has a great importance and can successfully replace fossil fuels for obtaining electric power and heat. The quantities of biogas and the methane content depend mainly on carbohydrates, fats and proteins, biodegradability and ratio of carbon and nitrogen (C/N) from the substrate. Analyzing the results of the determination of the organic dry matter of the studied Malvaceae species, its biochemical composition and digestibility, we see how it differs from Medicago sativa (Table 3) . It has been found that the harvested green mass of the annual Malvaceae species is characterized by a low content of organic substances (879.9-884.7 g/kg d.m.). The content of organic dry matter in Sida hermaphrodita substrate was low, but its digestibility was higher, it contained a high amount of digestible proteins and fats, but an inferior level of digestible carbohydrates in comparison with Medicago sativa. The gas forming potential of digestible organic dry matter from Malvaceae substrate varied from 425 to 471 l/kg. The calculated methane content in the biogas ranged from 55.3 to 56.4 %. The best gas forming potential and methane content was achieved by Sida hermaphrodita substrate. Malva meluca and Malva crispa substrates had lower gas forming potential in comparison with Medicago sativa, being directly proportional with the content of digestible organic dry matter. Anaerobic batch tests on Sida biomass revealed methane concentrations of 280 to 293 l/kg ODM (Hartmann and Haller, 2014) . The first attempts with biogas batch tests showed high biogas/methane potential of Sida hermaphrodita (harvested in July, 6th year of growing), which, respectively, reached 435/220 l/kg ODM (Oleszek et al. 2013) . Jablonowski et al. (2016) achieved a biogas yield of 419.5 L/kg ODM with methane concentration of 53.5 % from the silage of Sida hermaphrodita plants at the development stage of BBCH-Sida 55. (Goff B.M. et. al., 2010) . The world trend to improve the quality of paper and cardboard products and the increasing level of their consumption is the necessity to raise the volume of primary wood pulp for manufacturing quality paper and cardboard. At present, the use of non-wood plants with a relatively low lignin content, in which the bulk of the structural elements is represented by cellulose, is researched as an alternative cellulose-containing raw material (Shumny et al . 2010; Barbash et al . 2011 ).
Taking into account that forests in Moldova cover less than 13% of the area, it becomes relevant to explore the suitability of using various types of non-wood plant as raw materials in pulp and paper industry. The result of our research on cell wall composition of the stems of studied Malvaceae species, 
